Summary. Twelve Hereford Friesian cows were allocated to either a high plane (HP) HP cows maintained their body weight post-partum whilst the LP lost 21.4 ± 4.40 % by day 63. Milk yield of the LPI animals was consistently higher than that of the LPR and it was found that the nine regularly cyclic animals had a lower milk yield to body weight ratio than those that failed to cycle properly (P < 0.05).
Introduction.
It is well established that under nutrition of cows may result in lengthening of the post-partum interval to onset of ovarian activity (Oxenreider and Wagner, 1971 ) and oestrus (Holness, Hopley and Hale, 1978) together with a depression in fertility (Dunn et al., 1962 ; Wiltbank et al., 1962 ; Somerville, Lowman and Deas, 1979) . However, there is a lack of conclusive studies on the effect of nutrition on post-partum levels of reproductive hormones. No effects on progesterone levels were found by two groups of researchers (Corah et al., 1974 ; Sceery, 1978) whilst peak concentrations of the hormone were observed by Moss et al. (1982) to be lowered. Mean luteinizing hormone levels have been reduced (Gauthier, Terqui and Maul6on, 1983) or have remained constant (Rone, Henricks and Echternkamp, 1982) .
The intermediary role of metabolic hormones and blood metabolites in the effect of under-nutrition on reproductive function has not been extensively documented although it has been suggested that hypoglycaemia has a suppressive effect on fertility (McClure, 1968 ; Downie and Gelman, 1976) and also lengthens the duration of post-partum anoestrus (Benjaminsen, 1977) . Some results from field studies have implicated hypoalbuminaemia with reduced fertility (Rowlands, Little and Kitchenham, 1977 ; Rowlands et al., 1980) as have been high levels of free fatty acids (Reid, Roberts and Manston, 1979) . Both growth hormone (GH) and insulin may be related to reproductive function in the cow since low levels of the former and high levels of the latter were associated with shorter time spans between calving and first ovulation (Oxenreider, 1968 ; Carstairs, Morrow and Emery, 1980) .
The objectives of this study were (1) to examine the effect of under-nutrition on variables associated with both reproduction and intermediary metabolism (2) to evaluate whether or not differences in ovarian function due to severe underfeeding are associated with differences in blood levels of one (Chesworth, 1977) and progesterone (Abraham, 1969) . Insulin levels were measured in serum once weekly (Chesworth, 1977) (Baird, Black and Faulkner, 1967) , glucose (Trinder, 1969) and urea (Marsh, Fingerhut and Miller, 1965) (Manston et al., 1975) . This is supported by the finding of lower albumin and total protein concentrations in the treated animals during the second half of the experiment suggesting that liver synthesis and/or clearance rates had been affected.
Changes in HP urea levels after parturition were similar to that of other workers (Blum et al., 1983) . From previous work (Manston et al., 1975) one might have expected the LP animals, which received much less DCP than the HP animals, to have lower levels of plasma urea during the period of underfeeding. This was not the case and in fact there was a trend for urea to be higher in the underfed cows.
The high levels of NEFA in the LP animals during the underfeeding period suggests that there was significant mobilization of body reserves. Underfeeding is known to elevate levels of NEFA and has been related to ketosis in high yielding dairy cattle early in lactation which exhibit significant weight loss (Brockman, 1979) . A similar situation appears to have been the case in the early part of this experiment. The high NEFA levels were associated with falling blood glucose levels and lower insulin concentrations. There was also a significant (P < 0.001) negative correlation with body weight. The period of possible ketosis, however, was relatively short-lived and NEFA levels started to drop markedly after day 28. This fall was significantly (P < 0.001) correlated with rising glucose level in the LP animals suggesting that homeostatic mechanisms were in action to correct the metabolic imbalance. The recovery may have been partly due to the falling liveweight resulting in lower maintenance requirements together with a lowered milk yield. The latter was negatively correlated (r = 0.32, P < 0.001) with NEFA concentration.
The plasma glucose level of the HP cows was lower during the first 28 days post-partum than at other times and this was probably due to lactational stress (Blum et al., 1983) As observed by others (Walsh, Vesely and Mahadevan, 1980 ; McAtee and Trenkle, 1971a) , insulin values tended to rise with increased lactation length and underfeeding resulted in decreased levels of the hormone. The latter was almost entirely due to the absence of a post-prandial rise in insulin. These facts together with a positive relationship between the hormone and liveweight would support the view that the low levels of insulin in the LP cows were permitting the mobilization of body tissue to meet the deficit in nutrient requirements.
Although the effects were confounded, PRL was significantly correlated with both daylength (r = 0.35 ; P < 0.001) and time post-partum (r = 0.39 ; P < 0.001). The effect of daylength upon PRL levels has been reported by many other workers (see Karg and Schams, 1974) Trenkle, 1971b) although the nutritional effects were possibly ameliorated by increasing daylength during part of this experiment. Although there is controversy over the hypothesis that PRL is involved in the partition of nutrients between body weight and milk yield post-partum (Swan, 1976 ; Hart et al., 1978) 
